Emergency departments (EDs) have seen rising numbers of patients in psychiatric crises, patient boarding, and throughput delays. This study describes and evaluates the impact of a Crisis Assessment Linkage and Management (CALM) service designed to manage behavioral health crises. A year-to-year comparison was performed before (n = 2211 ED visits) and after implementation of CALM (n = 2387). CALM was associated with reductions in median ED and hospital length of stay (LOS) from 9.5 to 7.3 hours and 46.2 to 31.4 hours, respectively. Mean transformed ED LOS decreased by 32.4% (P < .001). The CALM model improved patient care and throughput metrics by proactively managing behavioral health crises. Keywords emergency department, psychiatric care, ED operational efficiency, models of emergency psychiatric care
Article
Emergency departments (EDs) have seen increasing numbers of patients presenting with behavioral health complaints. [1] [2] [3] [4] This increased inflow of patients in behavioral health crises (mental health and addiction related) has been coincident with a significant decline in public psychiatric beds. 5 Many EDs are insufficiently resourced to address this growing public health problem, and the result is high volumes of psychiatric patients "boarding" in EDs while awaiting inpatient psychiatric bed placement. Successful behavioral health interventions targeted to an ED population must address the needs of patients in crisis while avoiding undue throughput delays. A proven model of crisis intervention care for this population could lead to changes in other EDs that are challenged by heavy volumes of psychiatric patients and ED boarding.
ED boarding results in unnecessary delays in patient care and has been identified as both a consequence and a cause of ED overcrowding. 6, 7 Approximately 80% of hospital EDs report problematic boarding of psychiatric patients. 8 Many facilities report median length of stay (LOS) for psychiatric patients to be longer than 8 hours. [9] [10] [11] This extended ED LOS is associated with patient factors, such as intoxication, use of physical restraints, and lack of health insurance 11, 12 as well as outflow factors, such as bed availability or the need for transfer to another facility. 11, 12 Most troubling is the observation that disruptions related to ED boarding and delays in care can exacerbate the condition of patients already distressed and vulnerable to agitation.
Most large academic medical center EDs have a psychiatric emergency service (PES) that functions at the intersection of the general hospital ED and traditional specialty mental health services. Although the form of the PESs may vary, the PES team is often interdisciplinary and may include social workers, nurses, psychologists, and/or psychiatrists. PES clinicians provide psychiatric assessment and treatment recommendations and facilitate transitions to the next most appropriate level of care.
This study reports on an interdisciplinary approach to caring for a subset of patients in behavioral health crises who present to a single university hospital ED serving the population of a midsize metropolitan area. The Crisis Assessment Linkage and Management (CALM) model offers crisis intervention care delivered in a designated behavioral health unit located within the medical center but separate from the ED. With crisis intervention focused psychotherapy, pharmacotherapy, and case management services provided for up to 48 hours in an observation level of care, patients who otherwise may have boarded in the ED received active behavioral health treatment.
This project examines the impact of CALM on the care of patients who present to the ED in behavioral health crises over a 6-month period as a test of change. The aim is to evaluate the impact of CALM on ED and hospital LOS and on use of psychiatric inpatient beds.
Methods

Study Design
This study is a retrospective chart review study comparing outcomes for patients seen in crisis in the same 6-month calendar intervals prior to (pre CALM, October 1, 2012 to March 31, 2013; n = 2211 ED visits) and following implementation of CALM (post CALM, October 1, 2013 -March 31, 2014; n = 2387 ED visits). Data were extracted from the electronic medical record on the basis that the patient had an ED visit during the specified time intervals and received a psychiatric consult ordered during that ED visit.
This project was approved by the institutional review board at The Ohio State University Wexner Medical Center.
Study Setting and Population
The study setting was a single academic medical center with approximately 72 000 annual ED visits, approximately 7% of which are for behavioral health complaints. All patients who had an ED visit during the specified time intervals and who received a psychiatric consult during that ED visit were included in the study. Patients were excluded from the study only if a psychiatry consult was ordered but not completed (eg, if the patient was admitted medically or discharged prior to being seen by the consultant). Figure 1 shows patient flow after implementation of the CALM model. Following medical clearance by emergency medicine providers, patients who present to the ED with psychiatric complaints and stable behavior can be triaged to CALM for psychiatric assessment. Other patients can be referred to CALM for observation care following initial psychiatric assessment in the ED.
Study Protocol
The CALM model offers comprehensive, biopsychosocial, patient-centered assessments and active crisis management, with the ability to hold patients for up to 48 hours in a psychiatric observation level of care. The focus of assessment is to develop a diagnosis-based, patientand family-centered treatment plan with initiation of care. Patients held in one of CALM's 8 observation beds are offered active treatment such as individual and family psychotherapy, pharmacotherapy, and case management. CALM was developed from existing behavioral health treatment space and is staffed by psychiatric nurses and psychiatric care technicians in a 4:1 patient to staff ratio. Weekday coverage is provided by one independently licensed social worker and one nurse practitioner who works in collaboration with a supervising psychiatrist. Weekend coverage is provided by on-call psychiatry faculty.
CALM offers expedited referrals for patients needing internal or external linkage to behavioral health providers. Patients who are not safe to be discharged within 48 hours can be admitted for inpatient psychiatric care. The CALM model is distinguished from other systems by its integration within a PES that functions to provide consultation and comanagement within the general hospital ED setting.
Outcomes
The primary outcomes of interest were ED LOS, hospital LOS, and psychiatric inpatient hospitalization rates. ED LOS was calculated as door-to-door time in the ED. Hospital LOS was calculated as total time spent in the medical center; for a patient discharged from the ED, hospital LOS equals ED LOS, whereas for a patient admitted to a hospital bed, hospital LOS equals ED LOS plus time spent in CALM plus time spent on the inpatient unit. The 30-day psychiatric hospital readmission rates were considered exploratory outcomes given limited power to detect a statistically significant change.
Data Analysis
Both ED LOS and hospital LOS were skewed, so a natural log transformation was performed on each prior to analyses. Among the patients, 85% were seen in the ED once, and the remaining 15% were seen in the ED at least 2 times. Patients could be seen multiple times within the pre-CALM and post-CALM period or in both time periods. The dependence in the data was taken into account in the analyses by using a mixed model approach, with subject as a random effect, to compare the ED and hospital LOS between the pre-CALM and post-CALM time periods. All analyses were performed using SAS version 9.2 (SAS Institute Inc, Cary, North Carolina) and Stata/SE 10.0 (StataCorp, College Station, Texas). Table 1 shows the number of patients, demographics, primary mental health diagnoses, and insurance status among patients who presented to the ED before and after CALM. Prior to the addition of CALM, 6.6% of all ED visits received psychiatric consultations, compared with 7.3% of post-CALM ED visits.
Results
In the latter time period, more than one third of all patient visits for behavioral health concerns were assessed or managed in CALM, and 430 patient visits (18.0%) were discharged from psychiatric observation level of care. Table 2 documents patient disposition following psychiatric consultation in the 6-month periods before and after implementation of the CALM model. Psychiatric hospitalization rates fell from 58.8% to 50.9%. Median ED LOS fell by approximately 24%. Median hospital LOS declined 32%. Table 3 shows the model estimates and percentage change in the transformed LOS. Both ED and hospital LOS were significantly lower post CALM (32%, P < .001, and 9%, P = .033, respectively).
The model interaction between CALM and disposition was not significant for hospital LOS, indicating that hospital LOS in patients admitted, transferred, and discharged did not change significantly in the pre-CALM to post-CALM periods.
Inpatient psychiatric hospital 30-day readmissions were similar, 6.9% versus 6.7%, for patients with initial visits from October to February of each period, allowing for 30 days of follow-up. Figure 2 shows the histogram distribution of hospital LOS (truncated at 400 hours) for patients who were moved out of the ED for continued behavioral health treatment, either in CALM or on an inpatient psychiatry unit. Before CALM, the histogram included only patients admitted to inpatient care, with modal LOS being 5 days. Once CALM opened and patients could move to an observation level of behavioral health care or to traditional inpatient care, the shape of the curve shifted such that the modal LOS was 1 day.
Discussion
Individuals in crises related to mental illness and substance abuse deserve access to integrated and comprehensive mental health and addiction services, but existing service delivery models typically fall short. Lack of adequate inpatient and outpatient behavioral health services has resulted in increased reliance on general hospital EDs, [1] [2] [3] [4] which often are ill-equipped to manage patients presenting in behavioral health crises, not to mention high volumes of psychiatric boarders. This study evaluated how patient care is affected by development of a dedicated space for crisis assessment, linkage, and management in a model of care that remains integrated with a busy ED in an academic medical center. Consistent with previous reports, decreased reliance on inpatient hospitalization [13] [14] [15] [16] and reductions in ED LOS were observed. 13, 17 For patients in behavioral health crises, the ED can be an undesirable environment that can exacerbate the underlying illness through excessive stimulation, treatment delay, sleep disruptions, privacy violations, and failure to receive routine medications. 18 Some patients are most appropriately treated in the general hospital ED, including those with acute comorbid medical illnesses and those requiring urgent medical workup of their behavioral health complaints. Many other patients may be better served in a specialized area staffed by mental health clinicians and specifically designed for patients with behavioral health needs. The study team believes that the CALM model is well suited for these patients.
Although care decisions in previous decades focused on psychiatric admission versus discharge to home, 19 new models have been developed and the role of the PES has expanded in many modern EDs. The form of a PES can include a stand-alone facility, an integrated service within a general hospital ED, or an ED consultation service. A hospital's size and patient volume influences the form of the PES; large academic medical centers may have a patient volume too large to function as a consultation service and so may develop an independent PES service, whereas smaller community hospitals are more likely to use an ED consultation model. Components of the PES may include extended observation units, 20,21 mobile assessment teams, 20, 22 crisis hotlines, crisis residence, and collaboration with law enforcement. 21, 23, 24 Specialized behavioral health care interventions that have been shown to improve ED throughput include use of psychiatric observation beds 15, 24 and moving patients out of the ED proper to complete psychiatric assessment and initiate thoughtful management. 17 This heterogeneous array of services has led the PES to be called "organizationally unique" 19 because the various PES forms and functions are designed to meet the needs of individual health systems and often depend on the type, availability, and accessibility of local mental health services.
Although PESs vary in structure and process, they have shared goals, including ensuring patient safety, delivering effective care, improving patient symptomatology, and fostering patient satisfaction. 20 Goals also focus on effective use of hospital resources, with typical metrics including proportion of patients referred for inpatient care, ED LOS, proportion of boarded patients in the ED, and hospital readmission rates. The study team advocates for an additional metric, the total hospital LOS, measured as the door-to-door time for a patient within the hospital system-a metric to indicate that a reduction in ED LOS does not simply reflect a shift in LOS from one care setting to another-for example, from ED to CALM or an inpatient setting. By decreasing hospital LOS, more inpatient psychiatric bed capacity is available, which in turn improves ED throughput and can provide relief to an ED setting frequently stressed by high psychiatric patient volumes. Improvement in these hospital metrics while maintaining patient safety ensures that patients are treated in clinically appropriate, least restrictive settings.
In this age of changing health system support and reimbursement, attention is increasingly paid to resource allocation. Strikingly, ED patients with behavioral health complaints are 2.5 to 4 times more likely to be admitted to the hospital than are patients with medical complaints. 3, 11 Patients in behavioral health crises can occupy ED beds, sometimes for days, with one study of ED boarding estimating the system cost per psychiatric boarder to be $2264. 25 Even in academic medical centers, patients in behavioral health crises may be viewed as potential threats to the effective functioning and flow of the larger clinical operation, and fiscal leadership may be wary of the realities of reimbursement for PESs that are inadequate to cover the costs of service delivery. The PES, therefore, may garner additional administrative support if its function improves resource use throughout the medical center. Further studies regarding resource use, including additional staff costs, would provide further support for this model. Although the CALM model offers several benefits over traditional consultation-based PES services, one of the most significant has been the establishment of pathways to link patients to outpatient behavioral health care, both within the study department and with external providers. When possible, the treating provider or care coordinator is invited to CALM to meet with the patient and team. Among patients with psychiatric illness, the weeks following discharge from an ED or inpatient setting are high risk for suicide, [26] [27] [28] [29] and establishing close postdischarge follow-up has been associated with a reduction in suicide risk. 30, 31 This linkage is more likely to be successful if appointments are close to the time of the crisis and if outpatient care begins before discharge. 32 By prioritizing case management services at the beginning of treatment and often on the same day as ED presentation, CALM supports continuity of mental health treatment and coordination of care with outpatient providers.
Limitations
The percentage of patients who received psychiatric consultation in the ED before and after CALM rose from 6.6% to 7.3%. Increasing use of the ED for psychiatric emergency care has been observed elsewhere, 1, 2 and the 10% one-year rise at the study institution is similar to what has been observed elsewhere in our county (unpublished data, Franklin County Bed Board, January 2015). Although demographic and diagnostic data do not suggest a notable change in this population, there is no independent measure of patients' clinical severity.
The pre-CALM and post-CALM groups differed based on the percentage of patients transferred for inpatient care at other facilities (11.0% vs 12.9%). The study team considered whether this may have affected LOS measures and repeated the analysis excluding this population. Although removing the transfer patients affected the unadjusted summary statistics, it had only a minor impact on the model estimates for both ED LOS and hospital LOS.
This study assessed the impact of the CALM model within a large academic medical center, and this model may not be easily generalizable to EDs with smaller volumes of psychiatric patients. With more than 4000 patients presenting annually in behavioral health crises, the study ED patient population referred several patients each day to CALM. EDs with smaller or less predictable volumes of patients in behavioral health crises may lack a steady influx of patients appropriate for CALM, which would make the model unsustainable.
Finally, the study sample had a high percentage of youth younger than 18 years (25.6% and 24.8% in the pre and post conditions, respectively). This may also limit generalizability to other EDs that have fewer patients younger than 18 years.
Conclusions
EDs face growing volumes of patients in behavioral health crises and may benefit from an effective model of crisis assessment and management. This model of care must be capable of addressing the immediate needs of patients in crisis while avoiding undue congestion and delays in the ED. The CALM model shows promise toward improving the quality and efficiency of patient care by moving patients to a treatment setting specifically designed for the care of patients in behavioral health crises. The study team found that CALM interventions reduced both ED and hospital LOS and reduced inpatient psychiatric admission rates in an academic medical center. Future research may continue to explore the CALM model and its impact on clinical outcomes and the fiscal sustainability of this model.
